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ABSTRAK 
 
HERI SUPRIANTO, Komputasi Perpindahan Panas, Simulasi Numerik 
Konveksi Alami pada Proses Pembekuan Logam dengan Metode Beda 
Hingga 
 
Penelitian pemodelan konveksi alami pada proses pembekuan logam dengan 
metode beda hingga dilakukan untuk mengetahui distribusi temperatur  dan pola 
aliran fluida dengan variasi nilai bilangan Rayliegh. 
Penelitian dilakukan dengan menyelesaikan persamaan atur konveksi alami 
dengan pendekatan beda hingga. Persamaan atur konveksi alami terdiri dari 
persamaan momentum, persamaan kontinuitas, persamaan energi. Metode ADI 
(Alternating Direction Implicit) digunakan untuk diskritisasi persamaan atur 
konveksi alami. Metode beda hingga dituliskan dengan bahasa Fortran sedangkan 
distribusi temperatur dan pola aliran divisualisasikan dengan perangkat lunak 
Matlab. 
Hasil penelitian ini divalidasi dengan membandingan hasil yang didapat 
dengan penelitian Rajiv Sampath. Perbandingan hasil penelitian menunjukan 
kesesuaian yang baik. Hasil penelitian menunjukan bahwa proses pembekuan 
terjadi lebih cepat pada Ra     dibandingkan dengan Ra     d n    . 
   
 
Kata kunci:  konveksi alami, pembekuan logam, metode beda hingga, bilangan 
Rayleigh. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
ABSTRACT 
 
HERI SUPRIANTO, Computatinal Heat Transfer, Numerical Simulation of 
Natural Convection in Metal Solidification Process with Finite Different 
Method 
 
The research of modeling of natural convection in metal solidification 
process with finite different method was conducted to determine temperature 
distribution and fluid flow profil with variations value Rayleigh number.  
The research conducted by solving governing equation of natural 
convection with finite difference approximation. Governing equation of natural 
convection consist of continuity equation, momentum equations, and energy 
equation. The  ADI (Alternating Directional Implicit) method was used to 
discriteze for governing equation of natural convection. Finite difference method 
was written in Fortran language whereas the temperature distribution and fluid 
flow profile were visualized with Matlab software. 
The results of this research was validated by comparing the results obtained 
with Rajiv Sampath research. Comparison of the results of research showed good 
agreement. The result showed that solidification process occurs faster at Ra     
compared with     and     
 
 
Key word :natural convection, metal solidification, finite different method, 
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